This work is aimed to produce endoglucanase through solid state fermentation in a packed bed bioreactor with the use of the fungus Myceliophtora sp. I-1D3b using a mixture of wheat bran (WB) and sugar cane bagasse (SCB) as culture medium. Preliminary tests were performed in polypropylene plastic bags, 
INTRODUCTION
Enzymes are used to catalyze reactions of several processes in many industrial sectors, such as textile, paper, pharmaceutical, food, and animal feed. More than 500 different enzymes are applied in more than 50 biotechnological processes (22) . The market for enzymes is increasing and the demand for 2014 is estimated at US$ 2.8 billion, only in the United States (8) . However, the number of enzyme producers is small; Novozymes (Denmark), Gist Brocades (Holland), Amano (Japan), and Solvay, Pfizer and Genencor (United States) have 90% market share (2) . Hence, development of new technologies for production of efficient enzymes on a large scale is strategic for developing countries.
Of particular interest for Brazilian researchers and industries are the enzymes to produce bioethanol from biomass since regular ethanol production generates about 167.8 million tons of sugar cane bagasse per year (25) . Second generation *Corresponding Author. Mailing address: Departamento de Engenharia e Tecnologia de Alimentos; Instituto de Biociências, Letras e Ciências Exatas; Universidade Estadual Paulista, São José do Rio Preto -SP, Brasil.; E-mail: thomeo@ibilce.unesp.br
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Endoglucanase production with Myceliophtora sp. ethanol might be produced using a chemical method, but chemical residues would have to be treated, making the process less competitive. The enzymatic route is environmental friendly, but hydrolitic enzymes are expensive and there are few producers (21) . The fibers of sugar cane bagasse are composed of 75% cellulose and hemicelluloses (5) that must be broken down with cellulases and hemicellulases to fermenting sugars.
Researches in SSF using thermophilic fungi to produce enzymes are increasing due to their intrinsic stability (17) , and some thermophilic fungi have been recently reported as good producers of cellulolytic complexes enzymes in experiments carried out in glass flasks or in plastic bags (4, 6, 9, 10, 15, 16, 26) . However, it is not recommended that the optimal experimental conditions found in glass flasks tests be immediately transposed to the bioreactors tests, since the dynamic conditions observed in the fermentors are quite different (1) . From several SSF bioreactor configurations, the fixed bed (FB) is cheaper, easier to operate, and demands lower maintenance. The main drawbacks of FB fermentors are thermal heterogeneity and moisture segregation, which turn the product distribution within the reactor non-uniform (7, 19) . This paper aimed the production of endoglucanase (CMCase) by SSF using the recently isolated thermophilic fungus Myceliophtora sp. I-1D3b, cultivated in sugar cane bagasse and wheat bran. The experiments were carried out in plastic bags and in a FB bioreactor; the results for CMCase activity were impressive in both experiments, indicating a very good potential for industrial application. Some results for total filter-paper cellulase (FPase) and xylanase were also significant and are presented.
MATERIALS AND METHODS

Microorganism
The thermophilic fungus Myceliophtora sp. Endoglucanase production with Myceliophtora sp.
fermented material in an Erlenmeyer glass flask, which was stirred in an orbital shaker for 30min. The suspension was filtered and centrifuged at 10000g at 5 o C for 15min. The supernatant was used as crude enzyme solution for the enzyme activity tests.
Packed bed experiments
The packed bed was made of stainless steel and it was composed of up to five modules of 7.62cm diameter and 10cm length each. The modules were jacketed, through which water flowed at the same temperature as that of the air entrance.
Between consecutive modules a nylon flange was placed, through which were inserted sheathed type T thermocouples 
Determination of CMCase, FPase and xylanase activities
The cellulases activities were based on Ghose (12) 
RESULTS AND DISCUSSION
All the results here presented for enzyme activity refers to the mass of dry solid before the fermentation process. For the plastic bag experiments, this is a simple task, since the mass of solid substrate is well defined. However, for the packed bed experiments it was necessary to divide the bed in portions of same weight (15g) and all individual samples were used for enzyme activity analysis. Hence, moisture content experiments in packed bed were done separately. The results for enzyme activity will be presented in units per grams of dry solid (U/g.d.s.).
Plastic bag experiments
The endoglucanase activity as a function of the incubation time, for all SCB/WB proportions and temperatures, is shown Figure 1 , when the initial moisture content was kept constant at Zanelato, A.I. e t a l .
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80%. An increase of endoglucanase activity with respect to the incubation time was found, and the highest enzyme activities were obtained when the 7:3 SCB/WB proportion was used. Endoglucanase production with Myceliophtora sp. 48h intervals. Only at 48h was a difference observed (95% significance level), and the results for 85% moisture content were worse than the ones for 75 and 80%. Statistical differences among the treatments for all other fermentation times were not observed at 95% significance level. For the highest moisture content, water might be filling the voids of the substrate, restricting mass transfer mechanisms (11) . This is more evident during the early stages of the fermentation process, since the absorption of water by the substrates is slow, requiring at least six days to reach hygroscopic equilibrium (30) . 
Packed bed experiments
Preliminary tests were performed in the packed bed using the best operational conditions obtained for plastic bag experiments (50 o C, 7:3 SCB/WB proportion, 80% initial moisture content). However, it was noticed that water leaked from the bottom of the bed because it was not completely absorbed by the substrates at the beginning of the experiment. 
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The temperature of the saturated air at the upper module was about 6 o C above the temperature set for the process (45 and 50 o C), while the laboratory temperature was kept at 30 o C.
Such a temperature decreased driven water condensing, which dropped back to the bed. In this condition the microorganism did not grow properly, which was confirmed by visual observation, and the endoglucanase was not synthesized at the same high amount as in the lower portions of the bed.
However, considering that at least three quarters of the bed produced high and stable quantities of endoglucanase, the system could be considered of interest for industrial purposes.
The flow rate did not influence the moisture content nor the endoglucanase activity, as can be seem in Figure 4 and was confirmed by a Tukey test at 95% significance level. The same by-products, sugar cane bagasse and wheat bran, and using a relatively simple fermentor.
